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Foreword 



This study is one of the many attempts underway at the federal, state an 
local levels to close the gap between the growing demands for clinica 
laboratory workers and the continual and guaranteed supply of well -tram 
clinical laboratory workers. 

Focusing upon a sample of hospital clinical laboratories and their re- 
spective personnel, the study reports on the volume and quality of la oratory 
procedures and the general characteristics of workers examined m smai , 
medium and large North Carolina hospitals. Like most occupationa s u 1 
of specialized groups, the inquiry and subsequent analysis of the tinning 
raised many new questions and disclosed new avenues of possible exp ora ion. 
Nevertheless, every possible attempt has been made in the report to spe 
out concrete recommendations for policy planners, educators an wor ers 
suggested by the results of the investigation. 



Participating Staff 

Special consultants of the project have included George P. Vennart, M.D., 
formerly Associate Professor of Pathology in the School of Medicine at the 
University of North Carolina. He, as well as Ruth X. Heinemann, ( )> 

provided technical consultation to the study. James E. Grizzle, Ph.D., 
Department of Biostatistics, School of Public Health, University o or 
Carolina, reviewed sampling procedures and parts of the questionnaire 
design . 



Three additional consultants in laboratory techniques and procedures pro- 
vided their service to the study. Mrs. Helen P. Sullivan, MT(ASCP) , 
assisted in the design of the technical questionnaires. Miss Prances 
Smith, MT(ASCP) , assisted in the data collection. Mrs. Marcia B. Pendergrap , 
M.S., MT(ASCP) , assisted in technical processing of the clinical data. 
Throughout the project, a full-time secretarial position has been filled 
and several part-time workers were hired for data processing. 



The Advisory Committee 

At the outset of the study, an Advisory Committee was appointed to help 
establish the course of the investigation and review the results. Iwo 
meetings of the Committee were mast helpful for the project members m 
setting the general design of the study. Also, selected commit ee mem e 
reviewed the results of the final report with appropriate suggestions. 



- 1 - 



Acknowledgments 



We should like to thank the clinical department heads in the School of 
Medicine at the University of North Carolina for their cooperation and 
assistance in many phases of the study. We especially wish to thank 
Hipolito V. Nino, Ph.D., for his interest and counsel in many clinical 
aspects of the study. 



Also, we thank General Diagnostics, Morris Plains, N. J . , Hyland Laboratories 
Los Angeles, California and Ortho Diagnostics, Raritan, N. J., for their con- 
tribution of clinical materials for the study. Of course, no company nor 
product of any company was identified in the clinical aspects of the study. 
HospitaJ Care Association, Inc., Durham, N. C., allowed us to use some of 
their specialized data processing equipment for which we are thankful. 



Finally, we thank those technologists who participated in the study, their 
laboratory supervisors, the pathologists, the hospital administrators and 
all others who contributed their time, assistance and technical knowledge. 
Without this voluntary effort, the project would not have been possible. 





Introduction 



The Problem and Method of Approach 

The escalation of health services in this country has been accompanied by a 
more complex and scientifically ordered approach to the delivery o ea 
care. Understandably, the clinical laboratories of the nation s nospi a s > 
which are essential to modem diagnostic and therapeutic medicine, have © 
directly involved in this change. Recent statements by 5^*. ” 

Service indicate that "Many laboratories show annual workioau iuCxeooca c*. ^ 

about 10 percent, thus doubling the work volume in approximately nine yea s. 
There is little reason to expect that this rate of growth will decline. 
fact, with increased involvement of federal and state agencies in e e y 

of health services through programs such as Medicare, there is almos an 
assurance that demands for laboratory services will rapidly increase. 

It is generally recognized that there is an insufficient supply of skilled 
manpower in most parts of the country today to provide quality 
laboratory services demanded. While it is not the purpose of this repo 
trace the long series of events which had led to the present situation, a ew 
highlights in the development of laboratory technology are necessary o p 
why technical personnel working in clinical laboratories have a variety o 
titles, training experiences, pay scales, working conditions ana supervisory 
arrangements . 

World War I is given as the probably beginning date for medical technology. 

In 1928, shortly after its own founding, the American Society of Clmica 
Pathologists established the Registry of Medical Technologists. In the usual 
manner of medical registries, eligibility is based upon a completion of the 
required amount of training and a passing score on a national examination. 
Presently, three years of college training, a year of internship in an^ 
affiliated hospital clinical laboratory and a passing score on the national 
examination qualifies the candidate as MT(ASCP) . The Board of Schools o e 
American Society of Clinical Pathologists has, since 1948, set standards and 
inspected training schools for those running programs leading to certification. 

At the same time, however, many commerical schools of laboratory technology 
have opened and operated throughout the country without formal medical approval 
Many of these schools have bound together to form their own societies ana 
designations . 

Currently, there are three major, self -established registries for laboratory 
technical personnel not under general medical auspices. These registries in- 
clude the American Medical Technologist (AMT) ; the International Registry o 
Independent Medical Technologist (IMT) ; and the International Society of 
Clinical Laboratory Technologists (RMT) . Understandably, training anc * 
certification requirements for these registries vary greatly, but usually 
the only formal requirement for commercial school enrollment is a high school 

diploma . 
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Trumbull, Merlin, M.D., "Medical Technology Changes in a Changing World", 
Hospital Topics , 1964. 



Regardless of the training and ability of the technical personnel in the 
clinical laboratory of the hospital, the final medical responsibility of all 
laboratory results rests in the hands of a physician. Ideally, of course, 
this physician is a pathologist. The Joint Commission on Accreditation 
recognizes that the short supply of clinical pathologists cannot possibly 
meet the high demand, but recommends that at least the services of part-time 
pathologists should be available to all hospitals operating a clinical 
laboratory. Today, many hospitals must rely upon the part-time services of 
a pathologist (which can be a visit once a week or less) and it is not 
uncommon to find smaller hospitals operating clinical laboratories without 
the services of a pathologist. 

The elements that set the stage for this survey study are the current shortage 
of personnel, with every indication that the demand for workers will outstrip 
the supply; the variety of qualifications and training for workers; and the 
increasing role of laboratory tests for the delivery of medical care. This 
investigation has, as its main purpose, the survey of the kinds of workers in 
small, medium and large hospitals located in all parts of the State of North 
Carolina. 

The report reviews the volume and quality of laboratory work carried on in 
these hospitals after which categories of laboratory quality are established 
for each hospital size. Following this, worker characteristics are descirbed 
in each hospital size setting. The report ends with recommendations for 
future action. 



The Sample 

During the early months of the project in July 1964, an explanation letter 
announcing the study was sent to hospital administrators of the 160 short- 
term hospitals in North Carolina. Accompanying the letter was a self-addressed 
post card survey form. Results from 156 of the hospitals indicated that there 
were 1,056 hospital personnel performing laboratory tests in the hospital 
clinical laboratories. Table I indicates the distribution of this group by 
hospital size categories . 

Using the results from this survey and other relevant factors, it was decided 
that approximately 200 technologists would be selected for study - proportionately 
representing the hospital bed size categories as depicted in Table I . 

After eliminating the smaller hospitals that had no clinical laboratories, from 
the universe of State hospitals, a random sample of hospitals (134 hospitals, 
stratified by bed size) was selected. Each technical worker in the laboratory 
became part of the sample population. Table I depicts the State, estimated 
sample and final sample. The results of the study are based upon the final 
sample figures. 







Variations between the estimated sample of workers and the final msmer 

experienced in the field as laboratory supervisors, especially in tne smaix 
hospital, noted recent decline in available personnel. One hospital aecii 
to continue its participation in the study at a time when it was ju ge 
late in the study to select another hospital. 



Table I 



Hospital 
Bed Size 


Hospitals 




State 


Estimated 

Sample 


Final 

Sample 


99 and 
under 


70 


52 % 


15 


50 % 


14 49 % 


100-299 


53 


40 % 


12 


40 % • 


12 41 % 


300 and 
over 


11 

134 


8 % 

100 % 


3 

30 


10 % 

100 % 


3 10 % 

29 100 % 



Laboratory Workers Performing 
Tests 



State 



271 26 % 



418 39 % 



1056 100 % 



Estimated 

Sample 



56 26 % 
84 39 % 

75 35 % 
215 100 % 



Final 

Sample 



38 19 % 

89 45 % 

72 36 % 

199 100 % 



The sample represents about 19% of the laboratory workers performing laboratory 
tests in the State, almost 22% of the hospitals in the State operating clmica 
laboratories and, of the 100 counties of the State, 29 counties from all parts 
of the State are represented.^ 



The Unknowns 

Clinical laboratories rely upon various methods to insure that results of their 
procedures and determinations are accurate. For example, in the clinical 
chemistry laboratories, known standards are frequently and regularly used to 
insure that reagents, techniques and instruments are accurate. Within the last 
few years, reliable and reasonably stable control serum haf become available 
and is used in the absence of, or along with, known standards in most laboratories 
to insure that determinations are accurate. 

Another method of determining the accuracy of laboratory performance is the 
use of ’’unknowns”. It is common practice, for example, for state health 
departments to send blood serum unknowns to hospital serological laboratories 
for testing. Of course, the results of tests made upon the blood serum are 
known to the state health departments and unknown to the hospitals which chose 



County identification of the hospitals would have destroyed the anonymity 
of the study, since many smaller hospitals are the only health facility 
in the county. 
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to participate in such health department programs. Hospital laboratory- 
personnel report the results of their tests to the health department and, in 
this way, health departments have a measure of the quality and accuracy of 
work performed to certify the laboratory for these particular procedures. 

In much the same way, members of this investigating team prepared, sent and 
evaluated the results of unknowns for the hospital laboratories selected for 
this study. Unknowns were used in the areas of: bacteriology, blood bank, 

chemistry, hematology, parasitology and serology. Figure I illustrates the 
various categories and the packaging method of the unknowns • 

In all, 148 sets of unknowns were sent and returns were received from 114 
laboratory personnel, 77% of the total. In only 3 of the 29 participating 
hospital laboratories were no responses received for the request to perform 
the unknowns. 

Of the 199 laboratory workers in the study, 148 technologists received 
unknowns. ^ Returns were received from 114 of the 148, a 77% return. The high 
response to the unknowns by the MT(ASCP) and the commercially trained technol- 
ogists (79% or over, in all hospital size categories) is thought to be the 
result of the careful use of code numbers throughout the study and stressing 
this use to participating workers; the expressed desire by many clinical 
hospital laboratory personnel to know how well their results compared to 
control groups results and the expressed wish by many workers that their 
role in the medical field should gain wider recognition. 



Packaging and Coding of Unknowns 

Preparing, obtaining, coding, assembling and packaging the unknowns called 
for the imagination, skill, patience and logistic ability of everyone 
associated with the project. In order to absolutely insure that each 
technologist worked upon the unknown assigned to them, each vial, tube, 
slide, container and reporting form carried an assigned code number. Of 
course, this meant that, in most cases, each item had to be marked by hand. 

Altogether, over 3,000 items were involved in the coding procedures alone. 

All but the slides were refrigerated before packing (cultures were inoculated 
just prior to packaging) and packaging took place (149 boxes) on one day. 

All boxes were refrigerated overnight and were sent the next morning to the 
hospitals by first-class mail. 



In all, 51 workers were- not sent unknowns. 16 MT(ASCP) technologists were 
engaged in the specialized fields of cytology and histology . Four commercial 
school technologists were also engaged in specialized activities. The re- 
maining 31 workers in the "other" classification were, for the most part, 
hired and trained on the job for routine procedures, such as urinalysis. 
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Figure i 





The Field Instruments 



In addition to the use of the unknowns, four other field instruments were 
used to collect data for this study. Complete schedules appear in Appendix 
C. 

1. A self -administered questionnaire for technologists. 

2. An interview schedule for technologists. 

3. An interview schedule for supervisors. 

4. Marked sense, automatic data processing cards for technologists. 

A brief description of the purpose and scope of the four instruments follows: 



1. A Questionnaire for Laboratory Technologists 

This instrument was distributed to the laboratory technologists to 
complete and return. Items included: how do others in the community 

view the occupation of laboratory technology; what opportunity does 
this occupation offer for meeting other people in the community; 
what types of laboratory settings offer the best opportunity; a 
self-rating scale for ability and experience; what type of locality 
is preferable; what localities offer the best professional oppor- 
tunities; degree of participation of selected list of laboratory 
activities (such as continuing education, reading journals, etc.); 
opinion on the ethical standards; degree of commitment to this 
occupation; automation viewed as a threat or opportunity; choice 
of specialization versus working in the general field; and pro- 
fessional and social contacts with other hospital employees. 

2 . An Interview Schedule for Laboratory Technologists 

This instrument was administered by an interviewer and asked the 
following information about the respondent: sex; race; history of 

past working experiences; interruption in work experiences; factors 
in choice of this occupation; schooling; description of present 
living quarters; description of members in present household; 
description of training; description of responsibilities of house- 
hold upkeep; description of marital statiis; citizenship; and finally, 
the respondent was asked to comment upon a series of characteristics 
commonly associated with the requirements of this occupation, (1) 
characteristics acquired before training, (2) during training and 
(3) after working. 

3. An Interview Schedule on the Clinical Laboratory in the Hospital 

Administered by an interviewer, this instrument was directed to the 
laboratory supervisor. If the laboratory supervisor was unable to 
supply the information, others in the hospital, such as the adminis- 
trator or the chief of medical staff, were queried. Areas included: 
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characteristics of the laboratory supervisor; identification of 
laboratory responsibility; physician use of the laboratory, 
characteristics of physicians in the hospital; laboratory con- . 
sultation received; number of technologists (full-time, P a * ' 
manpower requirements for the laboratory; laboratory recruitme 
methods; laboratory training programs; policy on professiona 
meeting attendance; staff involvement in personnel b^ng^lanoraxo y 
staff involvement in personnel training; laboratory ^taff in 
in budget allocation: laboratory staff involvement m budget plann g, 
laboratory staff involvement in space allocation and involvement in 
space planning; starting monthly salary scale; and technica r g 
of staff. 

4. Marked Sense Cards for Technologists 

Administered by a person familiar with laboratory techniques, 
cards were designed to quickly and accurately secure the following 
information: (a) whether or not the technologist has ever 

the particular determination in the laboratory; (b) if not, 
the technologist is capable of performing each d ® t ® ri ° ina T 1 ®!!: n 

addition, all other technical information on each determination 
secured 4s neeued to evaluate the procedures and methods used. 1 hi 
information includes the media, techniques, methods, instrum 
other technical information. The following seven a re a s f f 1 * . 

laboratory are covered in this section: bacterio ogy, nrVnalvsis 

chemistry, hematology, histology, parasitology, serology and urina y 
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Volume and Quality of Laboratory Work 



Those interested in the characteristics of hospital laboratory workers may 
be unfamiliar with the amount of work performed in, and the quality of, 
hospital clinical laboratories. This first section of the report reviews 
both the output and quality of laboratories without considering the skill, 
experience and training of individual workers. 

Four general conclusions emerge from this review of number and quality of 
procedures : 

1. Regardless of hospital size, laboratory operation, supervision, 
equipment and personnel training, each hospital laboratory 
performs the same ratio of tests per bed. 

2. Regardless of hospital size and the other factors mentioned 
above, each hospital has the same ratio of workers per bed. 

3. Most measures of quality of laboratory performance (regardless 
of worker's skill, experience, supervision, etc.) indicate that, 
as hospital size increases, so does the quality of the work 
performed . 

4. There is an indication that, if automated laboratory methods 
become efficient and more prevalent, then output per bed will 
increase and worker per bed will decrease because the areas 
of laboratory most easily automated make up 7/8ths of the 
total output. 

Hospital clinical laboratory workers perform a variety of determinations 
(tests) used by physicians to diagnose and treat patients. Of the wide 
variety of determinations performed, bacteriology, blood bank, chemistry, 
hematology, serology and routine urinalysis tests are the most common. It 
is estimated that about 12,300,000 tests in these major laboratory areas 
were performed in the 134 general hospitals of North Carolina in 1964. 

Table II describes the distribution of tests according to major laboratory 
areas and hospital size categories. Figure II graphically describes the 
distribution. 

It was expected that the numer of procedures per bed would increase as ^ 
hospital bed size increases, but this was not found in the sample results. 
That is, one would expect that larger hospitals, because they are more 
efficiently organized, have more automated equipment and more skilled 
personnel, would perform more determinations per bed than smaller hospitals. 



When the number of procedures per bed were calculated, the number was 
found to be a constant in all cases. This constant was used to calculate 
the estimated number of procedures for all hospitals in North Carolina. 
(See Table II) 
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ERiC 



Average number of procedures per bed, per year (calculated from sample results) . 
Total estimated procedures (A times number of beds) . 
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It only can be suggested, from observing large hospital laboratories, that 
use of automated equipment does not increase the output as much as one would 
expect because: 

(a) highly automated equipment is relatively new and is not 
efficiently and effectively used as it probably will be 
in a few years, 

(b) although procedures are automated, the reporting of the 
results from these instruments are not and they are 
frequently transferred several times (and often by hand) 
before they finally reach the physician through the 
patient’s chart. 

Further implications of automated procedures will be discussed below. 

Finally, it may be noted that the following order was observed, when test 
areas are ranked by frequenty: 



Rank 


Area 


Number 


% 


1 ' 


Hematology 


4,114,546 


33 


2 


Urinalysis 


3,498,984 


28 


3 


Chemistry 


3,191,203 


26 


4 


Blood Bank 


631,761 


5 


5 


Serology 


583,164 


5 


6 


Bacteriology 


307,781 


3 



12,327,439 100 % 



Obviously, hematology, urinalysis and chemistry tests are the most frequently 
performed tests in hospital clinical laboratories (87%) . 

With the development of instruments that will automatically count blood cells 
and other machines that will perform a variety of chemical determinations, 
both the general areas of hematology and chemistry are, and will be, the most 
automated areas of laboratory procedures . Although procedures in urinalysis 
have not been machine automated, fast and simple observational techniques 
have been developed. 

Thus, it would appear that those areas most amenable to automated techniques 
are the areas in which most laboratory procedures are yorformed. Therefore, 
the total nature of laboratories, including manpower characteristics (the 
general theme of this report) will be considerably altered in the next few 
years. The current number of procedures performed, accuracy of procedures 
and manpower characteristics are important, however, in order to chart future 
requirements in light of new developments. 
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